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* At the”requ”esit.of ..the,-Air;!Pec,@’#ck~.&~ ~p cgmmand,

“ Army :Aim:F!OWiek;:‘M&ltudimal--t&im t.dstsof,.PQ#59-scale
modeL .oft&ie-:XF-5~airplane haWe been.p&TCol%@ 1~.the

~ Langley 15=fook fbtid+pihiii’iigtir@@l.-.J1.@,QMp.xem’1sions
in control “AM ‘iiirplaheicoMi&ation ‘d%rbtbs%eti-with
the model nounted on a longitudinal-trim rig to detemine
modifications which would,prevent trim at large positive
and negativd angles.of attack. ‘The tests .showed that trim
at either erect or inverted flat attit+riescould be pre-
vented by.installing large wi~ t~ps with an extension of
each of the wing-tip trimmers.in conjunction with a large
elevator with deflections of f600 oq the model when the
stick was free longitudinally.. “

. .
●

INTROIXJCTION
.,. . ,..

Reference 1 reports that during flight tests of the.
XP-55 airplane late in.lgkz, an erect stall was attempted
with landing gear and flaps extended and engine idling.
After starting a normal stall recovery, the airplane
pitched down through the vertical diving attitude and
continued to pitch until it reached a-condition-of equi-
librium at a negative angle of attack of ,approximately900.
The airplane.then began to dedcen~ vertically at this
attitude. Power ”failed.and,as the pilot was unable to
maneuver out~of the flat invehted attitude, the airplane “
crashed;” The XP-55 is a lbw-wing, cqnard~type, pusher

.. airplane wit~.a large mount of qweepbdck In the wing. -
The possibility of obtaining trim at either large negative
or positive angles of attack with this airplane was
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“

P&v~ouQly Indloated by.spin tests Of & model of the
Curtlso-Wight ~_B airplane - a lightweight, ~l+~ale,
flying mook-up or the xP-55 airplanes As reqmsted by
the Air Teehnloal Servloe Ceunmnd, AX’UWAir Forceas
and as reconmwnded in mterenoe 1 by tha Asc~dent Investi-
gation Board, a ~del of the %P-55 airp~ane h~g been
tested in the Langley free-spinning wind tunnel to
Qetermlne destgn mdlficationa that would prevent the
tafrplanefrom trlmlng at large angles of attaoko

Several modifications for Improving the longitudinal-
trlm ChWacterlatics of the model appeared possible. The
most promlalng modiflcatton appeared to be t~t of
increaalng the negative value of the pitching moment when
the mode~ was erect ati the poeitlve value when the model
was Inverted by adding area along the tralllng edge of the
wing near the tips or by adding horizontal fine at the
hear of the fuaela ec

%

Similar installations had proven
beneficial on the -B mqdel and accordlngl , the -In

Ieffort was devoted to Improving ~he longitud nal-trim
aharmteristlcs @f the model h this mmnerq

The 0.05g-scale model was tested on a rig that per-
mitted freedom In pitch in order to determine the effeo-
tlveness of numerous modifications in preventing trim at
large angles of attack. Tests were perfomned with the
elevator free and with the elevator fixed in order to
determine the stick free and the stick fixed trti char-
acteristics. Several representatives of the Curtiss-
Wright Corporation were at Lmgley to witness these tests.

APPJWLTUS AND METHODS

Model

The O.05g-scalemodel of the Curtiss-Wright XP-55
canard-type airplane and the alternate wing tips and ele-
vator used for the tests were built by the Curtiss-Wright
Corporation and were prepared for testing at Langley. A
three-view drawing of the original model (small elevator
and small wing tips) as tested in the clean condition 1s
shown in figure 1. Leading-edge wing-root spoilers which
were on the airplane at the time of the crash were oorl-
structed and installed by LU@ey before the start of the
tests (see fig. 2) from information furnished by the
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Cyrti.as-WrightCorpbratlon’~’.k@ cl~ehs~bha~ @iar_abt$~-
~etlcs of the rnqdel.were.~.~$~~~ti~cked&y:buh@b~-.Ob% Were
Assumed to be in accordanoq~th the dr$~ihgs. TheL.eenter-

‘1:’.of-gravityl.ooation@ t$h(i’kirp~anewas dbtalned from.data
.x:furnished by the C~t”18s-Wti~j&~~}Corpo&atlon. ‘DQnensional
~,tiharacterlstlcsof the af~ls.rid.withthe original (small)
..andthe alternate (lar 6) elevator.and with the original
(small) and~.alternate?large) wing tips are.glveh”%ti.
table 19 . ,. ..,,+%“;!

. >’.?; .: .

Photographs of the original rnodei.inthe clean and
landing conditions are shown in fl~rq 3. A.comparison
of the original (sm@ll] and.alternate (large) elevator
and wing tips are shown in f’lgures;4and 5, respe”cti%ely.
Leading-edge wing-tip spoilersj a.fenoe.(verttcal fin
area on the wing), extensions of the wing-tip trimmers~
and a typical.cowl fin - revlslons in model configuration
designed in.sn attempt to prdvdnt triaiat”large angles of
attaok - are.shown in figures 6 to 9, respectively. The
extensions of the wing-tip trimmers were fixed witli”respect
.tothe wing-tip trimmers: - . .

., . ... .
‘.Themodel was .ballasted.withlead weights to obtain

the center-of-gravity lbcation~ desired, but the scaletl-
down weight and moments of Inertia were not simulated.

Wind Tqnnel and Testing Teohnique

The tests were performed in the.~@ey 15-foot free-
splnnlng tunnel,,a description of which L8 g~ven in refer-
ence 2. The m,ode~was mouhted (As sho~ in fig. 10) on
a.w~re rig which was fixed in the center.of.the;tunhel.,
The rig restralnqd.the.mode.labout the roll.and ykw~axes
at 0° of rol+ a@ yaw but tillowqdit.,t~pscillate ~reely
about the pltqh qx~s ,batw#enangles ‘oxAttack.nt *90°, ‘“
provision wa’smade.formovlmg the mode~ pi.therforward oh
re”arwardon the rig inlorder to chazige.th6,:longitudlnal
location of the axis of rotatton with rekpect to the mean
aerodynamic chord of the model and for mo”vlngweights In
the model-in order to malntAin the oenter of gravity ~t”
the axis of’.rotatloh. The blevator,was masa-balanded for

“these tests and, unless otherwise speolfically noted In’
the tables .of%esults, Was free to float between the up”:.’
and down St’ops. ..” .. 41.

,.....1...
WI&n placed in the aib stream, the model rotated. ..:’

about the pitch ~ls until it attained a trim angle of



4 “ MR NO ● L5G31

.attack,andthsn Femalneclf’lx;dat t~s position. To
datwrmime.whethem the model would trti.at more tlyanone
angie”of~attack for the configuratl~n being tested, thd
model was rotated fra the original tri@ angle of’attack
by means of strin@”attaehed.to the node and tail afthe
fuselage. The strings were”then released and the model
e$ther returned to thd”fi’rs~@@ angle of attack or.
rotated until it reached”.asecond tdim angle of attaok.
Thla

r
ooedure was continued until all the trim angles of

attac were dete~ned for the oo-tiigurati.onbeing tested.

The tests were performed at a const-ant.airspeed of
approximately ~0 feet per second. ThiA ‘airspeedfor the
model.correapopded.to the approX@ht.e rate of descent of
the drp.lane”when it wagde’soending .+ the flat attitude.

,.. #“..-
The trim.angles w&e; lm~t@uWXi-.~sualiyby means of

a protractor tiountedoh’a”tunhel”wlfidowwhich was perpen-
dicular to.the pitch a.xis”ofthe @odel. Motion pictures
were taken of most bf tlie.testo:ahd,for the first tests,
the trim angles were also meas~ed from the motion-picture
film (accuracy of *lo). Mea.eureunent by the two methods
agreed wlthln 2°. The trim angxee for the remaining tests,
therefore, were measured drilyti~ally.

T.E.~CONDITIONS..

Longitudinal-trim tests were performed for.the origi-
nal conflgimation of the model and for various combina-
tions of the modifications shown on figures 4 through 9.
The conditions and control deflections tested are indi-
cated in table II. Variations in center-of-gravity loca-
tion were made for the clean condition (flaps neutral and
landing gear retracted) and for individual and..cpmbined
conditions of lan~ng gear ‘extended,flaps deflected down,
and aile,~o~sdeflabted up for trti. !.

Flat silk parachutes having a drag coefficient of
approximately 0.7 (based upon the canopy area measured
with the parachute spread out on a flat surface) were
installed on the model for a few tests.. The wtig-tlp
trimmers were fixed at neutral for these tests and the
towline of the parachute was attaohed to the outer tip of
the wing-tip trimmer. The towline was of such length that
the parachute, when opened, would clear the propeller.

. .
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RESULTS AND DISCUSSION
.“

T@ r.esuitq of the lungltudlnal~trlmtestis,presented
on table II, shqw the angle$ of attaok a“tWhich the model
trimmed in the l~ge posltlve angle-of-attack range;“in
the large negative q.ngle-of-attdckrange, and In tihe
region of the normal-flight angle-of-attack range.

. .

Original Configuration. .
. .

The-re&zlts presented.in table 11A show “that,In the
‘orlgflnalconfiguration for the normhl.center-of-gravl~’
looktlon,.the.model would trti”only at large positive”apd
negative angles of attack when the 81e”vator”wAs”free-to
flost betWeen its original max.im~ up (60(>)and dbwn (17° )
‘posltlonswith the elevator tab n&tral. Results of
subsequenttests for various other configurations tndl-
cated, however, that trim at angles of attack In t~
normal-flight region could have been obtained by a small
deflection of the elevator trim tab. It was noted during
these and the subs~quenttests that ‘theelevator trailed
with the wind and that it floated up (with respect to the
ground) agalns.tthe stop when the model.trhmed at flat
erect or inverted attitudes.

The results obtained for the orlg@sl configuration
are generally consistent uith tlw”results @ tests of’the
*-B model and with the res~td repo~ed In reference 1
in that the models and the airplane trimmed at flat
attitudes and at angles-of iattackIn the .normazfltght
range. .Inaddition; the elevator tratled.wltb the wind
and floated up ~gatnst the stop when the .nmdel.was
descending at a flat attl~ude as was the caseifo~ the..
*-B model and the XP+5 a$rplape. . .’...“.

,< .,... . . .

1 -— .— —
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Effe”otof Leading-Edge Spoilers .

Tests were performed to determine the”effect on .
longitudinal-trim characteristics of removtng the leading-
edge root spoilers.” These tests indicated no affect and
accordingly, the root spoilers.were not reinstalled for
the remainder”of the tests. Tests were also perfon.nedto
determine the effect of installirigleading-edge wing-tip
spoilers and also Indicated little effect (table IIB and C).

Effect

The installatlon”of the
by Curtiss-Wright to prevent
also had no marked effect on

of’Fence

fence,”pre-vlouslydesigned
spanwise.flow along the win~,
the,longitudlnal-tri.mchar-

acteristics of the modal’(t’ablej~$p)~
. . .. . “..-.,;

Effect of Elevator Size.,, ..
The results presented.in table IIE show that the trim

c@racteristics of the model were not appreciably improved
..wh~”the large elevator was substituted for the small
ele”vator. Elevate??travel was imrestricted for these”
tests. Because of other considerations of longitudinal
control, the contractor indicated-that the large elevator
Is to be used on the airplane and the large elevator was,
therefore, used on the model for the remainder of the
tests.

. .

. . Effect of Wing-Tlp Size

Installation of the large wing tips, which was essen-
tially an addition of area along the trailing edge of the
wing at the tip, tended to prevent trim at large angles
.ol!att”a”ck{see table IIF). Removal of Uoth.wing tips
(portion of”the’wing outboard of.the fin and rudder),
tende~ to.increa%e the.magnitude.of the large trim angle.

..

.The improvement In longitudinal-trl.mcharacteristics
noted when the?large wing t.i.ps‘were.installed can be..
attmlbuted to the fact that the addition of area along
the trailing edge of the swept-backwing at the tip
Inoreased the negative.value of the pltohi.ngmoment when
the model was erect and the positive value when the model
was Inverted and thereby Inoreased the tendency of the



MR NOb“L5(331 7

The preoeding results indicated that a further addl-
tlon of area along the trailing edge of the wing at the
wing tip might be deairabh and, a@GQrdiqgly, -tens ions
of the wing-tlp trimmers were installed and tested on the
modeS* Ths results bf.these’tests ve. p~esent,e~on
table 11(3. . . .. .. . . .. .

Installation.of the “~fi-ln~h(model-sca+~) extensions
of the wing-tip trtnmers had a marked beneficial effect
on the longitudinal-trim characteristics.when.the large
elevator was free to deflect between *60~.with the ele-
vator tab 250 up. The model .would,now trim oqly at angles
of attack in the nomuil-flight wmge-.for the.normal center-
of-gravity location. Installation o.fsmaller extensions
of the wing-tip trimmers (3&-inch,mode~-scale ) also
improved the trim oharaotdrisblcs.but would not always
prevent trim at large “posittveersnegatlve angles of
attack.

Effect of:Cowl Fins

Inasrnuohas the rearwhrd pmtlon of the fuselage and
the wing tips are approximately.t.hesame distance behind
the center of gravity.,tests were performed to.determine
whether cowl fins.(h&&lz.ontalfin area on the sides @
the rear portion of the f’uselage},wouldalso.~revent trim
at large ariglesof attack. Installation of the 2- by
k-lnoh (model-scale} cowl fins prevented t~im at large
positive and negative angles of attack for the normal
center-of-gravity location (table I$H). Tests performed
with 1- by &inch or mailer cowl fins installed on the
model slmwed that fins larger than 1 by 4.inches (model-
scale) wsre required to prevent @@ ,a~large angles of
attack. Inasmuoh as tha 00W1 fins were believed imprac-
ticable because of the exces.slve.sisenequire~ on the
airplane to prevent ttilma$.large ~les of attack, tests
were not perfozmed to detefiine;the optimum .COW1fin..

J

.- :..

.

I .— -
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(lhemmilts of these tests em also generally con-
sistent with thoae”obtained with the’~-B model, Inatall-
atlon of small eowl fizla had no appreciable sffeet on the
trim oharaoterlst$oe of.the.~-B model, whereas it would
nose over Imto a @teep @ive after the spin rotation
stopped when wing-fusela e #’131et4(essentially large

!!!cowl fins) were Znatalle . -

.- 1

Effect of Parachutes Attaohed to the Wing Tips

An attempt was then made to prevent trim at large
angles of attack by attaching 6.&foot (full-scale) para-
chutes to the wing tips with 3.5-f’oot(full-scale) tow-
llnes. Although the installation of the parachutes on
the wing tips considerably reduced the magnitude of the
trim angle, the results In table III show that larger
parachutes would be requlre~ In order to prevent trim at
angles of attack other than those in the normal-flight
range. Inasmuch as appreciably larger parachutes could
not be Installed on the airplane because of the danger of
the parachutes fouling with the propeller, tests were not
performed to dete~l.ne the minimum size of parachute
required to prevent trim at any but ar@es of attack”in
the normal-flight range.

Effect of Center-of-Gravity Location

The results presented in table IIJ show, as could be
expected, that moving the center of gravity forward
improved the longitudinal stability of the model (pre-
vented trim at large angles of attaok) and that moving
the oenter of gravity rearward impaired the longitudinal
stability. It is not feasible, however, to move the
center bf gravity forward on the airplane.

L

, Effect of Elevator Deflection ‘

The trim characteristics of’the model with the small
wing tips installed were no”tappreciably changed when the
elevator deflection was ln”creasedfrom the original
defleotlons of trailing edge 17° down and 600 up to.
trailing edge 600 down and 600 up, or when all restrl.c-
tlons on elevator travel were removed with either the
large or small elevator installed. (Results on table IIK.)
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A marked beneficial effectma~mbsbrved”(ks previously “
noted), however, when the large elevator was free to
‘defleot”betwean *600 Wth the elevatdr .tab:”n8Ut@bland when
the large wing tips with the .~fi-inuh (motiel-:eoale-)“ m
extensions of.the wing-tip trimmers wers’lhstalled.on”.the

: model. For”this.configuration% the mbdel trl-d dnl~ in
the normal-flight mgle-of-attac~ti~e”.f~:t~” “normdl
oenter-of~gravity Iooationo- ‘“ - . ..” -“’”;””“: ‘“..’!,

.“, ., I :*.. i.,’,

Results of tests pe~formed With ths:lahge~ele+dtor
~- $lxed at 600 up an~.at 60° down when: the large,wing ti~s .

with the 5/8-inch (model.sca.le)..ex.tbnslonsof the .wihg-
tlp trimmers were.installed aPe alsa presented $n “.‘
.tabl~IIK. Wlien”.thetraillhg edge of the elevator ~was”
600 up, the mo~el trimmed at large negative but”not.ilarge
poslbive angles of atback and, converue~y, when the tile-
vator was 600 down the mbdel trimmed at large’posltlvb”
but not large negative angles of attack. These results
indicate that the “airplanewill-no”sedown Into a dlvp c
from either erect or inverted attitudes when the eletitor
Is full up with respect to the ground.

It was noted during the”tests for conditions where
the model trtmmed both at large angles ofattack and at
angles of attack In the nozmal~flight range, that when
the model was moved from triti...lhthe norma~-flight ra~e,
it generally pitched to trim at a large pusitlve or “.
negative angle of attack regardless of whether the elev-
ator was fixed or free. It was obderved, however, that
the model could be moved appreciably farther fronlits
trim angle of attack in the normal-fltght range-before
pitching to trim at a large angle of.attack and that tlie
movement to the large-trim angle of attack was”considerably
slower when the elevator was free ‘thanWhen the dlevator
was fixed. These results Indloate that the mod61”wAs more
stable with the elevator free (stick free) than with the
elevator fixed (stick fixed).

. . . .
It was reported”in’referenoe 3 that the XP-55

,. airplane.was Longltudlnally stable sttck free but was
longitudlnal~y unstable.:sttckfixed,” me res~ts of “
the present tests are.not in complete agreemenk with”
these results bqt do.oheck them qualitatively In that
the XP-55 model was longitudinally stable In the normal-
flight range for more conflg@atitona with the stick free
than with the stlok fixed.

-. ..-.:. “ ..:..
.::. ;..”.

— —. .- . . .— .—— .-
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Eff’eot. of Elevator Tah Def’leotlon
,,

The results on table IIL show that ‘the”setting of
the elevator tab was am important factor in determining
the sign of.thq lqrge angle of attaok at.which the m“odel
trlmned. .Aspreviously noted, the model trinimedat”etther
ereot or inverted flat attitudes when the elevator “tarb
was neutral. When the tab WAS set up, however; the model
generally trimmed at large positive but not large negative
-anglesof attaok a@, conversely, when the olevat,ortab
Was set down, the model generally trimmed at ~~ge negative
but not large .poqitiveangles of attack. These results
can be explai~qd.by the fact t@t. @flqotion of:the”tab
caused the elevator to float up ON d~wn depend~ng on”fihe
deflection of.the tab. The”effep~.,ofthis elevator ‘:
defleotlo~ was the same as thamtpbserved ?or the elev&tor
deflection tests pre”sqnted:lnu~a~~eIIK. It appears
therefore that the,pllot ih;the lal~lahe cah use the”ble-

fvator trim tab to a~slst:~“p$,$~.p~t&“:trlm:at flat atti-
tudes.

.. :-.,. . . ..-.., ..,.: .;...-,1,. .,
. . .. . ., .. . . .., . ..... .L! ..:>.:.-, .-

. . ..
.Th8resuits”on ta~”~’1’u~s&~ tliq.t& magnitude-of

the large trim anglea of’&t&tickwas fipdhcbdwhen C)’OW1fins
were.installed and.the ai@rons were set dbwn together,
.the reduction In magnitude bec~lqg more Pronckh.cedas
the center of gravity mo-vedfotidrd: Trim only at angles
of “atitackin the nomal-f.llghtir.q.ngecould not’”be.secured
by-setting ailerons.toge~her, hciwaver,wi.thut forward
movement of the center of &Fqvlty. :There was no appke-
clable effect on the lorig~tudinal-tri.mcharacteristics of
deflecting ai~erong differentially - moving t~e stlok
laterelly. . . .. . . .

.,.. . . .,.
. ..’ ..

Teats performed with t~6.&~~kl~t#~&&&’8et~: t
together at various angles between 45 up and 45° down
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8hOWed that the magnitudd of the trim -188 could be t
ohanged, but that trim at large angles “ofattaok could
“hot”be’pre-v~nte“d-by-del’lg~tloqs-’-of’“the-whg-tip -trimmers

- ( see table 110).

.. ..

Effect of Flaps and ~dlng’ Gear,

The results of the tests pe.tiformedto determine the .
effeots of indlvld@l and combined deflection of the flapR
and extension of the la@hg gear are presented In
tables IIp, Q, and R. .There was’little effect Of Setting
the flaps down or of extendlrigthe lan~ing gear either “
individually or togetQer when the extensions of the wing-
tip .trlmmerswere not installed on the model. Some of
the results presented sQow that the model trimmed at large ~~
positive angles of attack when the flaps and landlng gear “
were retracted and at large negative angles of attack when
the flaps were set down and the landing gear was extended.
It will be noted, however, that the setting of the ele- .
vator tab was also ohanged frcm up to down for these tests .-
and the change in the sign of the -largetrim angle can
therefore, as previously noted, be attributed to the change
In elevator tab setting. These results of the flap and
landing gear tests are also in agreement with those
obtained on the airplane. The pilot reported in refer-
ence 1 that neither extending or retracting the landlng
gear nor deflecting or retracting the flaps had an appre-
ciable effect on the trim angle of the airplane when it
was descending in the flat Inverted attitude~

Extending the landlng Gear alone whdn the extensions
of the wing-tip trimmers were installed decreased the
tenden~y of the model to trim at large positive angles of
attack. Setting the flaps down when the extensions of’
the wing-tip trimmers were Installed increased the tend-
enoy of the model to tr~ at large “negativear@es of
attack. Setting the ailerons up for trim decreased the
tendency of the model to trl.m.atlarge negative angles of
attabk. The reduction in tr~ at large negative angles
of attack Is oaused by the positive pitching moment con-’
trlbuted by the ailerons in the up position. With the
5fi-inch (model-scale) extensions of the wing-tip trimmers
installed, there was less tendeticyto trim at flat erect
attitudes when the model was in the landing condition than .
when the model was in the olean condition. This decreased
tendency of the model to trlm”at large positive @ngles of.

. .



# attack when it was In the landing condition can be attri-
buted to the negative pitching moment mntributed by the
flaps and landing gear.tn the extended position. ~“I

Final Configuration “

The resuits “ofthe preceding tests indioated that
the longitudinal-trim characteristics-ofWe model were
generally satisfactory when both the laPge elevator with
deflec~ons of t60° @nd appropriate tab deflections and
t~. large wtng tips with the 5/8-inoh (model-scale)”exten-
sions of the wing-tip trimmers were Installed. A C~--
par”isonof the orlgizaalmodel and the model so modified:
is shown on figure Il. Ina.amuch.aa the preceding revision
in airplane”configuration was considered practicable by
the contractor for flight .uae.,tests were yrformed to
~etexmlne whether:the longitudinal-trim characteristics
of the modified model would be satisfactory for.all .
aileron-elevator.oonfigurationso Results of-these tests
are presented on table 11S. . .. : .J: . . .

. . .... ..
There was no appre~lable ~f~ect of lateral c%fle”ction

of the stick for any longitudinal deflection of the.stick.
When the stick was neutral longltudhally, <the..model-.1“
trimmed at large positive and negative.anglbs of ’a~tack”
as well as at angles of attack in”themomal-fllght range.
The model trimmed either at angles of attack in the normal-
fllght.range or at .Iargepositiveormegatlve’arlgles of
attack, depending upon the longltudtnal-location Of the
stick, when the stick was full back or full forward longl-
tudlnal~y. W%enthe,.stick was free.-longltudinally,the
“model.generallytrimmed cmly.at angled ,df-.attackIn the
normql-flightrange. These&esults,l.ndlcate that.if t’he
XP-55 airplane.attains flat attitudes, the elevator will’
trail with the wind and”float up .(.with..rdspectto the .
ground) against the ~top.~d;.ina~uti as the elevator!ls
In the.nose, the alrplame will then nose down into.a dive.
If the stick Is free-longitudinally;
trim only at angles of attack.in the
and the pilot will be abze to regain

CONCIIISION .
. .

the airplane will. -
hormal-flight ~ange
control.

.
. .

I

. .

The results of the longitudinal-trim test”sof.a.
O.059-soale model of the XP-55 airplane indicate that the



.$3

airplane WI11 not trti ‘atYX&tii’at~itudeswhen the stick
is free longitudinally if the large wing tips with an. . extension of each of tbe -wtng-tlp”trimmersand a large

\ slevator.with def-leatiodd“@ d&W.are” iflstalle~.~n.the~
airplane.” . ..... :“,., .~. .;~.~n.“:’,..::.

●.....* ... .#<-.\-rF., .. .. ... 9.. ● .. . ..
Langley Memorial Ae@bnauti’c~l’Li;oratory “ ‘‘“
>:. National Advisdry-Commtttee for AeFon#utiqs ~: .-.’

>“ . . -~ngley Ffeld~.Va, : . ..; ‘.-.I ,

~: . ... ...... : .. %.....1 ... ., ,.., .!
,. ... ●.’ -#l”
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TABLE I*u DIMENSIONALCHARACTERISTICSOF THE CURTISWNRIGHT XP-55AIRPLANE

Length over all, ftO.******4ea* ● ***+4*..***
Propellerdlamete~,ft .. . ~ . . . . . . . . . . . . ● .*., ● :*

Wing:. . .. . . .... . . . . . . . . . .. With large wingtips
Spa~ft ~ . ● . . . . ,..04+ . . .4 . . . . .. . i@*02
Area, s~ft9m . . . ● . . . . . . . . . . . . . . . 213.2
‘Section,root . ..* ,.. . , ● . . .. . . . ● . C-W 6500-0015
SectIon, tip ,.,.. . . . . . . . . . . . . . C-V;6500-0015
Root cHord incidence,deg . . . . . . . . ... . . . . 4.25
!Mpcho.rdIncidence,”deg . . + . + . . . ... . . . . 0.
Aspectratio .-~ .. - . ● . . ... . . . . + . . . .- 7.Q
“Sweepbaekat 25 percent chord line, deg . . . . . . .. 28.s
Dihedral at 25 percent chord line, deg . . . . . . . . 4.5
Taperratlo. . . ● . , . . . . . . . . . . . . . . . 3.88
Mean aerodynamicchord, In. . . . . . . . . . . . . . 6’/.4.4
Leading edge of M.A.(l.rearward of
leadtng edge of root chord, In. . . . . . . . . . . &2.88

Leading edge of root chord rearward
o-fnose of airplane, ft - ... . . . . . . . . . . . . II.23

Aflerons:
Area,rearward‘ofhinge 12ne, percent of wing area (with large
Span$ percentof?w“lngsemlspan (with large wing tips) *. . .
~md. percentofwlngahord . . . . . . . . . . . . . . . .

Flaps%
Type ~,. . . -.+ .* . :* .* . . . . .* ● ● * ● ● * .0*
ChOrd, ft. b e . . . . . . . . . ● . . . . . . . . . . . . .
Spans percent of wing semi.span(with large wing tips) . . . .

-40s57
208.3

c-w 6500-00z5
C-W6500-0015

‘ 4.25
;:o~
28*5
4*5

3.88
67.69

● ***.*9 ** Split
● **.*** ● * 1*11
***9*** ‘s 31.72

WiT30NAL ADIJiW?Y
COMMITTEE F(M A3HiONAUTICs



TABLE I.- DIMENSIONAL

Large horizontal tall surfaces:

CHARACTERISTICS

T6talarea, sift..... . . . . . . .
Span$fi . . . .. e.. . . . . . . . .
Distance from normal center of gravity to
Tab chord, percent elevator cho~d . .“.

Small.horizontal tail surface:
Total area, sq ft . . . * . . ● . . . .
Span,ft . . s . . . . . . . . . . . .

Verttcal tatl surfaces:
‘Tctalexposed area, sq ft . . . . . . .
Fzn area forward of hinge llne, sq ft .
Rudder area rearward of-hinge line, sq ft

-**e*** ● *****

● **e** ● ***.*

elevator hinge l!ne, ft
●

●

●

●

●

9

Rudder area, percent of exposed vertical tall
(kv-allheight,ft . . . . . . . . . . . . .
Asmctratio * . . . . . . . . . . . . . . .
Di;tance from normal
Distance from rudder

●

●

●

●

●

●

●

✎

●

●

●

9

area

● 8*
● 09

●

●

●

●

✘

●

●

●

●

center of gravity to rudder hinge line, ft
hinge line to plane of symmetryjft .-. .

.

●

●

●

●

☛

✎

☛

●

●

●

●

NATIONAL ADVISORY
COMNI~TEEFOR AERONAUTICS

0

●

8

●

●

●

●

●

●

b

●

●

●

●

18.63
8.92

%
o
●



TABLE II- LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(deg)

Aileron Wing-tip Elevator
Center-Of- Cowl fin

Elevator Wing
Rudders deflection trimmey tab

Flap gravity size
deflection Elevator

deflection deflection size ~~z:
La;ed;rng deflection locatl on (in., Modifications

Nonml

(deg)
(deg)

(deg)
[degl

(deg) [perter,’. model- po?i%.e neL&Yve flight

M.A.C.)
range

scale 1

A. Original configuration .

Neutral o 0 [a) o Small Small Up 0“ “11.7. .Nene. None 58 70 (b)

B. Effect of leading-e~ge root spoilers

Neutral 10 up o (c) o Large Smal 1 Down 45 down 11.7 $by4 Spoilere installed (b] 28 (b)
(fig. 21

D~-- 10 up 0. [cl . Q =do - ;do,- -do-, 45 down 3by4 -11.7 . ,7 None, !bl 32 [b]

Do-- 10 up o (c) ,18.0. fby”4 :

‘

0 -do- ~do-<: -do”- :45 d:onn.:,, Spoi+ers inst+led @ . 39 ‘,’ ‘“:~b)

. .. “(c) . -.. - -do-.
(fig..2)

D~-- 10 up

.

->0-” -ho- - 4?5dhn . “.18”:0 - +- by.4 .- Nmne ~ - 65 . 35’.:. ~bl
. . . .,. . . ,,

,..
C. Effect of leading-edge wing-tip spoilers ”’’.-” ““+ ’-..

Neutral 0. 0 [c) 25 Up Large. Smalj up 0.’ “.11.7 None Sp;ile~ 1 .in-
,.. . . .. . . .,

D~-- 0 0 [c”) 25”.up .
stalled (fig

-do-”...., ~di- ~do”-- “0 11.7 -do- Spoilere 1 an
.,,. . ,., .,, ~.

Do-- 0. 0 fc) - 25 Up - ~do-. =do-, :Ao-. .0. , ,.1~.7 . -do- ‘tall*d ‘fig’ ‘“ I -59Spoiler@ removed

..- D. Effect of & fe*ce

Neutral o 0 (c) 25 Up Large Small up o 11.7 ~by4 Fence inetalled 53

D~-- .0”. 0. ‘[c) .
(fig. 7)

“ 2L?up- . -do-> -do- -do-. ‘0. ? , ,11..7. ~by/4 . . None

- -u

57 (b) -1
>.

.,, , ,=

Do-- 0

. .

0 [c”) “ . 25-up- ~do-+ :do-” *d0-. .Q.. . - ~1..7, .None , Fence .ina>all,ed. .62 , -62 . .0

Do-- 0 0’ ?C) ““25up . -do- -do- -do- 0
(fig.71

11.7 -do- None 59 -62’ :2

E, Effect of elevator eize

-Fr+--l

Neutral o 0 ‘(d)’ .0 Small’ ‘. smdi
Do-- 0

iJp - -o’”
0 (d). .

“ lF.7’ lby4 ‘ -None . . (b} .
0 Large

22,32. .(b)
-do. .-do- .0. ,11.7 lby4 -do- (b) 28 (b]

... . . . . . -

aFree,
. . . ..

. ,.. ..

from trailing edge 17° down to 60° up
. . . . .,. L. . . . . . . . . .

bModel did not trim in this angle-,of-dtta’ckPangb . . - . - , 4 . ? - . . . . . , . . . ~AYI&AL’ADWS6@ ‘ “ ~

cFree, from trailing edge 60Q down to 60° up.
.c~[llEE fonAWMUTICS

‘Free,

. .

no stops



TABLE ~- Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

I I

Model configuration ITrim angle of attack
[deg)

Wing-tip
Center-of- Cowl fin

Aileron Elevator Elevator

?udders
Wing

trimmer deflection
Flap

deflection tab Elevator tip Landing deflection
gravity eize

deflection
location

(deg) (deg) deflection
(in., Modifications

size ~i~e gear P&%e ne#t% %&

ldeg) ldeg)
(deg) (percent model-

M.A.C.) 8cale)

F. Effect of wing-tip size

teutral
Do--
Do--
Da--
Do--
Do--
Do--
D@-
Do--
Do--
D~_
Do--
Do--
D~--

Do--

DO--
Da--

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0

(c)
(c)
(c)
(e)
(e)
(d)
(d)
[e)
(e)
[e)
(e)
(c)
(cl

(c)

(c)

(c)
[c)

25 Up
25 Up
25 Up
25 Up
25 Up
o
0

25 down
25 down
25 Up
25 Up

25 down
25 down

25 Up

25 Up

25 Up
25 Up

up
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-.

-do-

-do-
-do-

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0

11.7
11.7
11.7
11.7
11.7
11.7
11.7
11.7
11.?
14,8
14.8
14.8
14.8

11.7

11.7

11.7
11.7

None
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

\by4

~by4

None
-do-

None
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

-do-

-do-

-do-
-do-

(b)
(b]

(i2)
60

:;
54

(%
65
58
64

(b,)

(61

62
74

-2
-3
-2

::
(b)
(b)
-14
-lo
-2

(i:
(b)

-1

(b)

[if

Large
-do-
-do-
-dO-
-do-
Small
-do-
Large
-do-
-do-
-do-
-do-
-do-

-do-

-do-

-do-
-do-

Large
Small
-do-

Large
Small
Large
Small
Large
Small
Large
Small
Large
Small

-do-

None

Large
None

55
61
59
63
64
58

(:?
58
65

(:;
68

57

64

59
581

G. Effect of extene.ionsof the wing-tip trimmers

eutral I O 0 [e) 25 Up Large Large -2

+2

-2

-3

-6

-8

-3

up o 11.7 None None 63 [b)

-do- 0 11.7 -do- : -in. extensions (b) (b)
installed(fig,81

Do-- 0 0 [c)

D&- 0 0 (c)

Do-- 0 0 (c)

D~-- 10 up o (e)

Do-- 10 up o (c)

Do-- 0 0 (c)

25 Up -do- -do-

25 Up
25 Up

-do-

-do-

-do-

-do-

-do-

-do-

0 11.7

0 11.7

- do- None
-dO- L-in$ exte”aiOna

8 installed (fig. 8

-do- None

55

(b)

(b)

(b)

25 Up
25 Up

25 Up

-do-

-do-

-do-

-do-

Down 45 down I 11.7 64 (b)

-do- 45 down 11.7 -do- +,.+. ~xf,en8ion8 (b) (b)
Installed[fig. 81

up o 11.7 -do- -do- (b) (b]-do--do-

!2
0.

‘Model did not trim in this angle-of-attack range
NATIONAL ADVISORY

COMMITTEEMS AESDWTK$
cFree, from trailing edge 60° down to 60° up

‘Free, no stops

‘Free, from trailing edge 60° down to 70° up



TABLE fi- Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(deg)

Aileron
Wing-tip Elevator Center-Of- Cowl fin

trimmer Elevator tab Wing Flap
?udders

gravity size
deflection deflection de;;~;;iOn deflection

Elevator tip Landing deflection location (in.,
Large Large Norml

[deg)
Modification

(degl (deg)
.eiae ~i~e gear (deg) (percent model-

positivenegative flight

M.A.C. 1 scale)
~ire

G, Effect of extenniona of the wing-tip trimmers. (Continued)

Do-- 0 0 (e) 25 up -do- -do- -do- 0 11.7 -do- f+n. ext~~~i~”~ 57 (b) -2
instrJled(Fig.8)

Do-- 0 0 [c) 25 Up -do- -do- -do- 0 11.7 -do- -do- (b)

Do-- 10 up o (cl 25 Up

(b) -4

-do- -do- Down 45 down 11.7 -do- +-in. extenaione (b) (b) -8
inntalled(Fig. al

Do-- 10 up o (e) 25 Up -do- -do- -do- 45 down 11.7 -do- L-in. ~=tenelona 45

8 lnstalled( Fig. e)
[b) -6

Do-- 10 up o [e) 25 down -do- -do- -do-
Do-- 10 up o (e)

45 down 11.7 -do-
25 down

-do- (b) 38
-do- -do- -do-

-14

Do--
45 down

o 0 (e)
11.7 -do- None (b) 49

25 Up -do-
-17

-do- -do- 0 11.7 -do- I-in. ~=te”8ionB (b)
8 install ed(Fig.8)

lb) -2

Dc,- o 0 (e) 25 Up -do- -do- -do- 0 11<’7 -do- None 64 (b) -2

Do-- 10 up o (cl 25 Up -do- -do- -do- 45 down 11.7 ; by 3; $ -in. exten0i0n8 (b) [b) -7
install ed(Fig,8)

Do-- 0 0 (e) 25 Up -do- -do- Up 0 14.8 None
Do-- 0

Nnne
0 (a)

65
25 Up -do- -do- -do-

(b) -2
0 14.8 -do- ~ -in. extenaione 54 [b)

8 installed [Fig.8)
1,-2

Do-- 0 0 (al 25 Up -do- -do- -do- 0 14.8 2 by 3? -do- (b) (b) -z

Do-- 0 0 (a) 25 Up -do- -do- -do- 0 14.8 2 by 3? l-in. extene.ions (b) (b) -1
installed (Fig.8)

H. Effect of cowl fins

Neutral o 0 (d) o Small Large up o
Do-- 0

11.7 None
0

None
(dl

58 (b)
0 -dO- -do- -do- 0

Do-- 0
11.7

0
2by4

(d]
-do- (H lb) -6

0 -do- -do- -do- 0
Do--

11.7 lby4
0

-do-
0 (c)

45
0

(b)
Large Small -do- 0 11.7 ~by4 -do- 55 30 [;’?

16

D~-- 0 0 (c) 0 -do- -do- -do- 0 11.7 ~by4 -do-
16

55 47 (b)

Do-- 0 0 [c) 0 -do- -do- -do- 0 11.7 :by4 -do- 50 30 (b)

aFree,

bModel

cFree,

‘Free,

‘Free,

from trailing edge 17° down to 60° up

did not trim in this angle-of-attack range

from trailing edge 60° down to 60° up

no 8t0p8

from trailing edge 60° down to 70° up

NATIONAL ADVISORY
COMNITTEE~ AERONAUTICS

.. P ?- ,.,



-==5

TABLE u- Continued.

LONGITUOINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
[deg)

Aileron Wing-tip Elevator
Center-of- Cowl fin

Elevator Wing FlaP
trimmer deflection

gravity size
Rudders deflection tab Elevator tjp Landing deflection

Large Large Nornx.1
location

deflection deflection
(in.,

[deg)
liodiflcatiina

(deg) Oize size gear
(degl (deg)

(deg) (percent model-
p08itivenegative flight

renge
M.A.C. ) scale)

H. Effect of cowl fino. (Continued)

D~-- 0 0 (c) 25 Up -do- -do- -do- 0 11.7 None -do- 59 62 -2

Do-- 0 0 (c) 25 Up -do- -do- -do- 0 11.7 ;by4 -do- 53 (b) ~ -1

Do-- 0 0 {c) 25 Up -do- -do- -do- 0 11.’7 None -do- 62 62 0
Do-- 0 0 (c) 25 Up -dO- -do- -do- 0 11,7 ~by4 -do- 57 (h) -1

Do-- 0 0 (f) 25 down -do- -do- -do- 0 14,8 None -do- 65 60 (bl
D~-- 0 0 (f} 25 down -do- -do- -do- 0 14.8 $by4 -do- (b) 41 lb)

Do-- 0 0 (a) 25 down -do- Large -do- 0 14.8 None ~-in. extension ib) 52 lb)
8 installed (Fig.Sl

Do-- 0’ 0 (a) 25 down -do- -do- -do- 0 14.8 ;by3+ -do- (b) 26 ; -18

Do-- 0 0 (81 25 Up -do- -do- -do- 0 14.8 None -do- 54 lb) 0

D~_ 0 0 (a) 25 Up -do- -do- -do- 0 14.8 2by 3$ -do- (b) (b] ,1 -3

Do-- 0 0 (a) 25 Up -do- -do- -do- 0 14.8 2by3+ l-in. extensions (b] (b) -1

Do-- 10 up o (e]

installed(Fig. 8)

25 Up -do- -do- Down 45 down 11.7 None ~ -in. extenalona 45 (b), -6

8 in8talled(Fig.8)

Do-- 10 up o (c) 25 up -do- -do- -do- 45 down 11.7 ~ by 3? -dO- (bl (b]; -7

Do-- 10 up o (c) o -do- Small -do- 45 down 18.0 ~by 4 None
4

60 39 ; (b)

I. Effect of wing tip parachutes. I
Neutral 10 up o (c) 25 down Large Large Domm 45 down 14.8 None 6.4-feet, full. lb) 36 (b)

scale, par.xchute
attached to left

Do-- 10 up o (C)
wing tip

25 down -do- -do- -do- 45 down 14.8 -do- 6.4-feet, full- (b) 32 (b)
scale, parachute
attached to each
wing tip

Do-- 10 up .0 (c) 25 down -do- -do- -do- 46 down 14.8 -do- Parachutes (bl 51 (b)
removed

‘Free, from trailing edge 17° down to 60° up
bModel did not trim in thi8 angle-of-attack range

C?ree, from trailing edge 60° down to 60° up

‘Free, from trailing edge 60° down to 70° up
fpree, from trailing edge 70° dO~ to 7°0 ‘p

z
o
*



TABLE II - Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE xP-55 MODEL.

Model configuration Trim angle of attack
(degl

Aileron Wing-tip Elevator Elevator
Elevator WtiinpgLanding

Center-Of- Cowl fin

udders deflection trimmer tab Flap Large
deflection

gravity size large Now

deflection
Modifications

ldegl (deg) deflection size gear deflection location (in., positive negativeflight

(deg) (degl
size (degl (percent model- rangw

M.A.C. ) scale )

J. Effect of center-of-gravity location.

eutral o 0 0 Small Small up
D~--

-7.1
0

None
0

None
0 :

(b) (b] -9
-do- -do- -do- :

Do-- 0
-0.8

0
-do-

(d)
-do-

0
53

-do- -do-
-11

-do- 0
D~-- 0 0

-7.1
(d)

-do- -do- (:41 (b) -8
-do- -do- -do- 0

Do--
-0,8 -do-

0 0 (d] ;
-dO- (b)

-do-
(b) -8

-do- -do- 0 11.7 -do- -do- 59 62 (b]

Do-- 0 0 (cl 25 Up Large -do- -do- 0 -0.8 ;by4 -do- (b) [b) -3

Do-- 0 0 (c) 25 Up -do- -do- -do- 0 5.5 ~by4 -do- 25 (b) -2

Do-- 0 0 (c) 25 Up -do- -do- -do- 0 8,6 ~by4 -do- 37 (b] -3

Do-- 0 0 (c) 25 Up -do- -do- -do- 0 11.7 ~by4 -do- 57
4

(b) -1

Do-- 0 0 (c) 25 Up -do- -do- -do- 0 18.0 +by4 -do- 65 (b] 0

K. Effect of elevator deflection.

eutral o 0 (a) 10 up Small Small up o
Do--

8.6 None None
o 0

No test No test o
(d) 10 up -do- -do- -do- 0

Do-- 0
8.6 -do- -do-

(a) -do- -do-
NO teat No test

:
-do- 0

Do-- 0 (d)
11.7

;
-do- -do- 58 70 (:)

-dO- -do- -do- 0
ClO-- 0 0 (c)

11.7 -do- -do- 59
0

62 (b)
Large -do- -do- 0

Do-- 0
11.7

0
lby4

(d)
-do- (b) 28 lb]

0 -do- -do- -do- 0
D~_ 0

11.7 lby4
0 {f)

-do- (b) 2s (b)
25 Up -do- -do- -do- 0

Do-- 0 0
14.8 None -dO-

(d)
64 (b)

25 Up -do- -do- -do- 0 14.8 -do- 3
‘ull left o 0 2 +.-:;tenslo”s

64
(c) o

(b)
-dO- Large -do- 0 11.7 -do- (b) No test -11

8 installed( Fig.8 1
Do-- (g) 0 (cl 0 -do- -do- -do- 0 11.7 -do- -do- (b) (b) -5

aFree, from trailing edge 17° down to 60° up
bMode~ did ~o$ t,rimin this angle-of-attack range

cFree, from trailing edge 60° down to 60° up

‘Free, no stops
fFree, from trailing edge 70° dOwn tO 7°0 ‘p

griightaileron 28° up, left aileron 9° down

NATIONAL ADVISORY
CO14WTEE FC4AF.SOWJTKS
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TABLE ~ - Continued,

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration
I
Trim angle of attack

(derl

Wing-tip Elevator
Center-Of- Cowl fin

de;?e~;;on de$;;;cm;;ond~ti;~;;~n
Wing Flap gravity size

Rudders tab Elevator tip
Larga Large

Landing deflection lacation
N.ormsl

(deg) deflection
(in., ModJ.ficationa

(degl size size gear
pOOitivenegativeflight

[deg) (deg)
(deg) (percent model- ~ge

M.A.C. ) scale)

K. Effect of elevator deflection. (Continued)

-do-
-do-
-do-

0
0
0
0
0
0
0
0
0

:
0
0
0

0
0
0
0
0

11.7
11.7
11.7
11.7
11.7
11.7
11.7
8.6
8.6

-7.1
-7.1
-0.8
-0.8
11.7

11.7
11.7
11.7
11.7
11.7

0 test
lb)
(b]
lb)
60
62
60
67

(R
(b]
(b)
54
[b)

75

(i:
(b]
(b)

::
+2
-12

::
-9
-8

(i?

-5
-11
-4
-5
-5

(c)
60 Up
60 Up
60 Up
60 down
60 down
60 down

[a)
o
(d)
o
[d)
o

60 Up

o
(cl
o
(c)
o

-dn-
-do-
-do-
-do-
-do-
-do-
-do-
None
-do-
-do-
-do-
-do-

L -in.-:;;e”sions
3 installed(Flg.8

-dn-
-do-
-do-
-do-
-do-

Nn tes
56
65
54
(b)
(b)
[b]
67,

(%
(b)
(b)
53
65

70

Do--
Do--
Do--
Do--
Do--
Do--
D~--

Neutral
Do--
Do--
Do--
Do--
Do--

Full left

Do--
Do--
Do--
Do--
Do--

t

(h)
0
(g)
(h)
0
(g)
(h)
0
0
0
0
0
0
(g)

(g)
0

(:)
(h)

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
25 down
25 down
25 down
25 Up
25 Up
25 Up
o
0
0
0
0
0

25 down

o
0
0
0
0

-do-
-do-
-do-
-do-
-do-
-do-
-do-

Small
-do-
-do-
-do-
-do-
-do-

Large

-do-
-do-
-dO-
-do-
-do-

-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

-do-
-do-
-do-
-do-
-do-

-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

-do-
-do-
-do-
-do-
-do-

-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
nrge

-do-
-do-
-do-
-do-
-do-

(b) .07~t
73

No teatNo teat
‘?7 73,

L. Effect of elevator tab deflection.

small

T
up o 11,7

-do- -do- 0 11.7

-do- -do- 0 11.7

-do- -do- 0 11.7

-do- -do- 0 11.7

-do- -do- 0 I 14.8 T
~by4 None

~by4
4“

-do-

3by4 -do-
4

~by4
4

-do-

;by4 -do-

None -do-

52

52

lb] ] -8Neutral

Do--

Do--

Do--

D~--

Do--

0

0

0

0

0

0

0

0

0

0

0

0

[a)

la)

(al

(al

(a)

(f)

5 up
I
Large

(b) -6

(b) -5

,0 UP I -do-

15‘p I -dO-
57

I(b] -220 up -do-

25 Up -do-

25 Up -do-

57

(b) -1

(b] -2

59

64

‘Free,

bModel

from trailing edge 17° down to 60° up NATIONAL ADVISORY
(jxNNTTEErm AERDM~~Sdid not trim in this angle-of-attack range

from trailing edge 60° down to 60° up

nO 8t0p8

from trailing edge 70° down to 70° up

aileron 28° up, left aileron 9° down

aileron 9° down, left aileron 28° up

cFree,

‘Free,

‘Free,
gRight

‘Right



TABLE II- Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(degl

Wing-tip
Center-Of- Cowl fin

Aileron Elevator Elevator Wing Flap
Rudders deflection trimmer tab Elevator t~p

gravity size
deflection

Large Large Nornm.1
Landing deflection location

deflection
(in.,

(deg) (deg) deflection e.ize
Modifications

size gear
pcsitivenegative flight

(deg) (deg)
(degl (percent model- renge

M.A.C. ) scale )

L. Effect of elevator tab deflection. (Continued)

Do-- 0 0 (f] 25 down -do- -do- -do- 0
Do-- 0 0 (e)

14.8 -do- -do- 65 60 -1
25 Up -do- -do- -do- 0

Do-- 0 0
11.7

[e)
.do- -do- 64 60 -1

25 down -do- -do- -do- 0 11.7 -do- -do- 58 52 -10

Do-- 10 up o [e) 25 Up -do- Large down 45 down 11.7 -do- {– in. exten~iOn~ 45 (b) -6

Do-- 10 up o
Lnatalled(fig. ~

[e) 25 down -do- -do-
Do--

-do-
10 up

45 down 11.7 -do- -do- (b) 38
0 (e) 25 Up -do-

-14
-do- -do- 45 down

Do-- 10 up
11.7

0 [e)
-do- -do- 64 (b) -6

25 down -do- -do- -do- 45 down 11.7 -do- None (b) 49 -17

Do-- 0 20 down (cl 25 Up -do- -do- Up 0 14.8 -do- X -in. extensions 63 lb) No test
8 Lnetalledlfig. 0 J

Do-- 0 20 down (c) 25 down -do- -do- -do- 0 14.8 -do- -do- (b) 51 -do-

Dn-- 0 0 [c) 0 -do- -do- -do- 0 14.8 -do- 2-1”. ex$en~i~ne (b] 42 -14
8 installed fig.8 ~,

DO-- 0 0 (c) 10 up -do- -do- -do- 0 14.8 -do- -do- (b) -10

M. Effect of aileron deflection.

Neutral o 0 (a) 25 Up Large Small up o 11.7 ;by4 None 59 [b] -1

Do-- 2$ up o fa) 25 Up -do- -do- -do- 0 11.7 ~by4 -do- 60 (b) 0

Do-- 5 up o [c) 25 Up -do- -do- -do- 0 18.0 ~by4 -dO- 66 (b) 0

Do-- 0 0 (c) 25 up -do- -do- -do- 0 18.0 ;by4 -do- 65 (b) 0

DO-- 10 down o (c) 25 Up -do- -do- -do- 0 18.0 ;by4 -do- 63 (b) -3

Do-- 15 up o (c) 25 Up -do- -do- -do- 0 11.7 ;by4 -do- 62 lb) 3

Do-- 10 down o (c) 26 Up -do- -dO- -do- 0 11.7 ~by4 -do- 57 (b] -4

Dn-- 10 up o (c) 25 Up -do- -do- -do- 0 8.6 ~by4 -do-
4

52 (b] -1

Do-- 0 0 Ic) 25 Up -dO- -do- -do- 0 8.6 ; by 4 -do- 37 (b] -3

aFree, from trailing edge 17° down to 60° up NATIONAL ADVISORY
b“odel did ~ot trim in this angle-of-attack range ~lTTiIE fa ~w

cPree, from trailing edge 60° down to 60° up

‘Free, from trailing edge 60° down to 70° up

‘Free, from trailing edge 70° down to 70° up

3
2
0
●

r
cn
0
w
P



TABLE II - Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle Iof attack
(deg)

Wing-tip
Center-Of- Cowl fin

Aileron Elevator Elevator Flap
trimmer

gravity sizeWing Landin8 ,j~flectionRudder8 deflection deflection tab Elevator location (in., Large L.ar& Nonml

(degl deflection deflection tip Modification
(deg) size

(deg)
gear

[deg) .vize (degl [percent model- prnitivenagatiTe flirht

M.A.C. ) scale ) ~k’a

M, Effect of aileron deflection. (Continued]

Do-- 10 down o [cl 25 Up -do- -do- -do- 0 8.6 ~by4 -do- 19 (b) -4

Do-- 10 up o (c) 25 Up -do- -do- -do- 0 5.5 fby4 -do- 35 (b) -1

Do-- 5 up o (c) 25 Up -do- -do- -do- 0 5.5 $by4 -do- 35 (b:) -2

Do-- 0 0 (c) 25 Up -do- -do- -do- 0 5.5 $by4 -do- 25 (b) -2

Do-- 5 down o (cl 25 Up -do- -do- -do- 0 5.5 $by4 -do- 20 (b) -3

Do-- 10 down o (c) 25 Up -do- -do- -do- 0 5.5 ~by4 -do- (b)
4

(b) -3

riO-- 10 up o (C) 25 up -do- -do- -do- 0 -0.8 ;by4 -do- 21 (b) -2

Do-- 5 up o (cl 25 Up -do- -do- -do- 0 -0.8 $by4 -do- 19 (b) -2

Do-- 0 0 (cl 25 Up -do- -do- -do- 0 -0.8 fbya -do- (b) lb) -3

Do-- 10 down o (c) 25 Up -do- -do- -do- 0 -0.8 ~by4 -do- (b) lb) -4

Do-- 10 up o (cl 10 up -do- Large Down 45 down 14.8 None (d) ~-in. exten- (b) [b) -7
8 sions ln- -10
stalled IFig.8)

Do-- 0 0 (c) 10 up -do- -do- -do- 45 down 14.8 -do- -do- (b) 27
-10
-13

Ful1 left (g] o (c) o -do- -do- Up 0 11.7 -do- -do- (b)
Do-- 0

(b] -5
0 (c) 0 -do- -do- -do- 0 11.7 -do- -do- (b) No @at -11

Do-- (h) 0 (c) 0 -do- -do- -do- 0
Do-- (g) 0

11.7 -do- -do- No test -do-
60 Up 25 down -do- -do- -do- 0 11.7 -do- -do- (b) 65 (;;

Do-- 0 60 Up 25 down -do- -do- -do-
Do-- f:)

11.7 -do- -do- (b) 56 (b)
0 60 Up 25 down -do- -do- -do- ; 11.7 -do- -do- (b) 54 (b)

Do-- (g) 0 0 0 -do- -do- -do- 0 11.7 -do- -do- ?5 70
Do--

-5
0 0 0 0 -do- -do- -do- 0 11.7 -do- -do- 73 74 -4

Do-- (h) 0 0 0 -do- -do- -do- 0 11.7 -do- -do- 77 73 -5

Do-- (g) 0 60 down 25 Up -do- -do- -do- 0 11.7 -do- -do- 62
Do--

(b) -3

60 down 25 Up -do- -do- -do-
(:)

0 11.7 -do- -do- 60 (b] -3

Do-- : 60 down 25 Up -do- -do- _d& 0 11.7 -do- -do- 60 (b] 2

h.. J
“Model di~ not trim in this angle-of-attack range

cFree, from trailing edge 60° down to 60° up

‘Free, no St0D8

gRight aileron 28° up, left aileron 9° down
hRight ~ileron 9° down, left ail.3rOU28° uP

IiAmww Awk30f?y
fOMkWll~ FORACMAUTKS



TABLE II - Continued.

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

1

Model configuration I Trim angle of attack
(deg)

Center-Of- Cowl fin
Aileron Wtirnig;tei~~~eva~or Elevator

Elevator w:;) L’;g:g de::::tion ;:&-f;::n size Large Large Nonml
tudders deflection deflection tab

deflection deflection size (in., Modification
(deg) (degl

pc8itivenegative flight

(deg) (deg)
size (deg) (percent model- rarrge

M.A.C. ) scale )

N. Effect of rudder deflection.

!Jeutral o 0 (c) 25 Up Large Small up o 11.7
?u1l left o 0 (c) 25 Up -do- -do- -do- 0 11.7

Neutral 0 0 (cl 0 -do- Large -do- 0 14.8

Full lefj o 0 (c) o -do- -do- -do- 0 11.7

None
-do-

-do-

-do-

0. Effect of wing-tip-trimmer deflection.

;
o
0
0

0

25 Up

25 Up
25 Up

11.7
11.7
11.7
11.7

18.0

18.0

11.7

11.7
11.7

I
58 58

55
(% 45
(b) 32

64 29

50 45

57 (b]

56 [b)
45 (b)

10test
-do-
-do-
-do-

-do-

-do-

-2

2
-6

Neutral
Do--
Do--
Do--

Do--

Do--

Do--

Do--
Do--

m Small
-do-
-do-
-do-

Large

-do-

-do-

-do-
-do-

,arge
-do-
-do-
-do-

-do-

-do-

-do-

-do-
-do-J_

up 0
-do- 0
-do- 0
-do- 0

down 45 down

-do- 45 down

up o

-do- 0
-do- 0

None
-do-

lby4
lby4

;by4

None
-do-
-do-
-do-

-do-

U ~by4
4

-do-

Z-in, ex~~~=i~na
8 installed(fig. 8

-do-
-do-

-do-
-do-

P. Effect of landing gear.

[e)
[e]

(e)

(e)

{cl

(cl

.arge
-do-

-do-

-do-

-do-

-do-

Up
down

up

down

up

down

11,7
11.7

11.7

11.7

14.8

14.8 T__r
None None 63
-do- -do-
-dC,- & -i”. extensions

8 installed(fig. 8
-do- -do-

-do- 2 -in. extensions
8 installed(fig. 81

-do- -do-

(b)
(b]

(b)

[b)

lb)

(b)

-2
-2

-2

-2

-10
-1
-10
-6

Neutral
Do--

Do--

Do--

Do--

D~--

0
0

0

0
0

0

0
0
0

0
0

0

25 Up Large
25 Up -do-

25 Up -do-

0
0
0

0
0

0

64

57

[b)

57

(b)

25 Up I -do-

10 up -do-

10 up
I

-do-

bModel did not trim in this angle-of-attack range NATIONAL ADVISORY

fOHMITTEE FDR ASSOSAUTKS
cFree, from trailing edge 60° down to 60° up

‘Free, no stops

‘Free, from trailing edge 60° down to 70° up
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TABLE IL- Continued,

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(der)

Aileron Wing-tip Elevator
Center-Of- Cowl fin

deflection d:;;::;:on d%~;;~n def:::tion
Wing Flap

!udders Elevator tip
gravity size

Landing deflection lc.cation (in., Modification
(deg)

Large Large Normal
(deg) size

(deg) (deg)
size gear [deg) (percent model- Psitive negativeflight

M.A.C. ) scale ) -w

Q. Effect of flaps.

eutral o 0 (e) 25 Up Large Large Down o
Dc,-- 10 up o (e)

11.7 None
25 Up

None 64 (b] -2
-do- -do- -do- 45 down

Do--
11.7

0 0
-do- -do-

(c)
64 (b) -6

10 up -do- -do- -do- 0 14,8 -do- i -in. =xten~iO~~ (b)
8 installed(Fig.8)

(b) -10

Do-- 0 0 [cl 10 up -do- -do- -do- 45 down 14.8 -do- -do- (b) 2? -i:

Do-- 10 up o (c) 10 up -do- -do- -do- 45 down
-lo

14.8 -do- -do- (b) [b] -10
-7

R. Effect of the landing condition (Flaps 4S0 down and landing gear extended].

eutral 10 up o [c) o Large Smal1 Down 45 down 11.7 ~by4 None 52 28‘ (b]

Do-- 0 0 (cl 0 -do- -do- Up 0 11.7 ~by4 -do- 50 39 (b)

Do-- 10 up o (c) o -do- -do- Down 45 down 11.7 ~by4 -do- (b) 32 No test

Do-- 0 0 [cl 25 Up -do- -do- Up 0 11.7 ~by4
4

-do- 57 [b] -do-

Do-- 10 up o (e) 25 down -aO- Large Down 45 down 11.7 None

Do-- 0 0 (e) 25 down

-do- (b) 4i -17

-do- -do- Up 0 11.7

Do--

-do- -do- [b] 54

10 up o (cl o

-14

-do- Small Down 45 down 18.0 ~by4
4

-do- 60 39 No te@,

Do-- 0 0 (c) 25 Up -do- -do- Up 0 18.0 ~by4 -dO- 65 (b) No test

Do-- 10 up o (e)
4

25 down -do- Large -do- 45 down 11.7 None

Do--
-do- (b) 49

0 0 [e]
-17

25 down -do- -do- Up 0 11.7 -do- -do- (b) 5i
Do-- 10 up o [e)

-14

25 Up -do- -do- Down 45 down 11.7

Do--
-do-

0 0
-do-

(e)
64 [b] -6

25 Up -do- -do- Up 0 11.7 -do- 3 -in. ~xten8~on* 57

8 installed(Fig,8)
(b] -7

Do-- 10 up o (e) 25 Up -do- -do- Down 45 down 11.7 -do- -do- 45 [b1 -6

Model did not trim in this angle-of-attack range

cFree, from trailing edge 60° down to 60° up
NATIONAL AOVISORY

COMMITTSS mm MMSAUTK,S

‘Free, from trailing edge 60° down to 70° up



TABLE II.- Concluded,

LONGITUDINAL-TRIM CHARACTERISTICS OF THE XP-55 MODEL.

Model configuration Trim angle of attack
(degl

Wing-tip Elevator El;~$Or
Center-Of- Cowl fin

Aileron Wing
trimmer

FlaP gravity size
Rudders deflection deflection Elevator tip Landing deflection

Large
location (in.,

Large Normal

(degl deflection
Modification

(degl deflection size size gear (deg) (percent model-
positivenegative flight

(deg) (deg) M.A.C. 1
rrmge

scale]

R. Effect of the landing condition (Flaps 450 down and landlng gear extended ). (Continued )
—

D~-- 10 up o (e] 25 dawn -do- -do- -do- 45 down 11.7 -do- -do- (b) 3s -14

Do-- 0 0 (c) 25 Up -do- -do- Up 0 11.7 None 5.-in, ~~ten~iOnO (b) (b) -3

Do-- 10 up o
8 installed(Fig.8)

(c) 25 Up -do- -do- Down 45 down 11.7 -do- -do- (b) (b] -8

Neutral o 0. (cl 10 up Large Large up o 14.s None -do- 57 (b] -1
-10

Do-- 10 up o (c) 10 up -do- -do- Down 45 down 14.8 -do- -do- lbl (b) -10
-7

Full lef

Do--
Do--
Do--
Do--
Do--
Do--
D&-
Do--
D~--

Do--
Dc,--

lg)

(g)
(g)
(g)
0
0
0

(R)
(h)
[h)
(h)

0

0
0
0
0
0
0
0

:
0
0

(c)

60 UP
o

60 down
-do-
0

60 Up
(c)
(c)

60 Up
o

60 down

o

25 down
o

25 Up
25 Up
o

25 down
o
0

25 down
o

25 Up

bModel

cFree,

‘Free,
gRight

‘Right

did not trim in this angle-of-attack range

fr.m trailing edge 60° down to 60° up

from trailing edge 60° down to 70° up

aileron 28° up, left aileron 9° down

aileron 9° down, left aileron 28° up

S. Final configuration.

at-ge

-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

Larg

-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

Up

-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-

0

0
0
0
0
0
0
0
0
0
0
0

11.7

11.7
11,7
11.7
11.7
11.7
11.7
11.7
11.7
11.7
11.7
11.7

None

-do-
-dO-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do-
-do- 1

--in. extensions (b]
installed (Fig.8)

-do- (b)
-do- 75
-do- 62
-do- 60
-do- 73
-do- (b)
-do- (b)
-do- No teat
-do- (b)
-do- 7?
-do- 60

(b)

65
70
(b)
(b]
74
56

10test
-do-
54
?3
[b)

-5

(b)
-5
-3
-3

(i:
-11

(;:
-5
2

NATIONAL ADVISORY

COMMITTEE FOS AERONAUTICS

\
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Figure 1.- The 0.059- 6ml.e model or the Curtiss-wri@t XP-55 airplane
tented In the l~foot free-splnnlng tunnel. Wing root Ohord
Inoide.noe,4.25 , leadlng edge up. TipohordInoldenoe,0.7E?,
loadlng edge UP. Center-of-gravity looatlon ehown la rOr the
normal loading with the landlng gear retraoted.

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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Figwe 2. - Leacllng.edgeroot spoilerstestedon the
0.059-scale model of the XP-55 airplane.Dimensions
●9 medol9oalo0
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figure 4.- Large
Dimenelonsare

and smallelevatorstestealon
model soale.
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NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS

the 0.059-soalemodel or the X%55 airplane.
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Figure 5.- Large =.d smallwing tips testedon the 0.059-smle model if the XP-55 airplane.
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on the 0.059-scale
are uwlel scale.

SectIonA-A.

<k”

bs+-
Figure6. - Leading-edgespoilerstested
modelofthe=-55 al.rplane.Dimeuslom
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Figure 7 . - Fenceteswd on the 0.0S9-sealemodel of the
XP-55 airplane.Dimensionsare model scale.
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/+.4
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Figure8.- Extensionsof the udng-tiptrimmerstested
on the 0.059-soalemodelof the XP-55 airplane.
Dlmenelonsare model soale.
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Fiure90- PlantiewoftheZ-tnchl.w4-LnohCOWIrl.nstestedon
&e 0.0!59-s..1.nodel.~theXP-5S.trplme.COW1flmsareIn
horizontalplanethroughthrutline.Dimensions are model scale.
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Figure10.- The 0.0,59-scalemodel oftheXP-55 airplaneas
mountedon thelongitudinal-trimrig.
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Figure11.- Comparison of orlglnal and final conflguratione of the 0.059-scale model
of the XT-55 airplane.
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